The effect of aging and sex on natural killer (NK) cell activity in humans was investigated. The results showed that there were no significant differences in both the age-and sex-related NKcell activities with or without polyinosinic acid-polycytidylie acid stimulation. On the other hand, the mitogenic response of peripheral blood lymphocytes in the aged group (aged 70 to 86 years) was found to be significantly depressed in compared with that in the young adult group (aged 20 to 30 years). These data suggest that the NKcell activity of the aged subjects is operative, and may be important in defense against neoplasia since extensive immunodeficiencies are knownto be associated with aging.
INTRODUCTION
It has become increasingly evident that both cellular and humoral immunocompetences progressively decline with aging in man1"3' and in experimental animals4". This decline has been thought to be closely related to the high incidence of malignancies and autoantibodies in the aged 7 8p
opulation ' . The mechanisms whereby decreased immune function permits the growth of malignancies are as yet unknown. On the other hand, the natural occurrence of cell-mediated cytotoxicity against tumor cells and somenormal cells has been detected in man and in a variety of experimental animals9' 10.
Muchof this activity is accounted for by a par- inducer of interferon, has been shown to enhance NK cell activityll"13'. However, our knowledge of the details of the age-related NKcell activity in humans is relatively limited.
We therefore performed this study in an attempt to better understand the NKcell activity with or without poly I:C stimulation in aged subjects in comparison with that in young adults.
The mitogenic response of lymphocytes was also compared in both groups.
MATERIALS AND METHODS

Su bjects
The subjects for the study included 20 aged volunteers (9 males and ll females) who were either free of disease or suffered from mild hypertension with aortic arteriosclerosis without diseases affecting the immune system. Their ages ranged from 70 to 86 years. The control subjects were 20 healthy young adults (10 males and 10 females) whose ages ranged from 20 to 30 years. for 5 min at 80 x G and then incubated for 4 hr at 37°C in a humidified atmosphere of 5% CO2 in air. After incubation, the tubes were recentrifuged for 5 min at 800 x G, and 0.5-ml supernatant aliquots were removed for assay of the percentage of released radioactivity. The percentage of specific lysis was calculated as follows:
Preparation of Effector Cells
Experimental cpmControl cpm % Specific lysis = x 100 Total cpm where experimental cpm is the mean cpm released in the presence of effector cells, control cpm is the mean cpm released from target cells incubated with medium alone, and total cpm is the total amount of 51Cr incorporated into target cells. Statistical Analyses Data were comparedfor statistical significance by means of Student's Mest and were considered significant for p < 0.05.
RESULTS
The relative NK cell activities of untreated and poly I:C-treated PBL against 51Cr-labeled K562 target cells are shown in Fig. 1 . The NK cell activity of untreated PBL in the aged group was 38.5 ± ll.2%, which did not differ from that in the young group (36.7 ± 9.8%). Pretreatment of PBL with poly I:C greatly stimulated Young Aged
-3dult
60--J{&-* »ffi 4.8%, respectively) in both the aged and the young groups, and again there was no significant difference between them.
To examine the effect of sex on NKcell activity, each of the two groups was subdivided by sex (Table 1) . However, there were also no differences in the NKcell activities of untreated or poly I:Cpretreated PBLbetween males and females within or between each group. In parallel with NKcell assays, the proliferative response of PBL to stimulation with PHAwas determined in both the aged and the young groups (Fig. 2) . In the aged group, PBL demonstrated significantly depressed responses to stimulation with PHA in contrast with their NK cell activities.
The effect of sex on the response of PBL to PHA stimulation was not observed in both the aged and the young groups (data not shown). cell activity from birth to adult-hood in humans.
They found that there was a slight but significant gradual increase in NKcell activity with age from birth to middle age. Furthermore, a definite sexrelated difference in NK cell activity existed, males having approximately 20% higher levels than females. However, their data apparently showed that the NK cell activity of the older group aged 65 to 70 years was not different from that of the groups aged 20 to 35 years. With respect to this point, their findings coincide with those observed in our present study. Since poly I:C has already been shown to effectively induce interferon in humans and augment NK cell activity ' , we also examined the capability of PBLfrom the aged subjects to respond to poly I:C stimulation in the NKcell activity. The results showed that PBL of the aged group as well as the young adult group had the same degree of enhanced NKcell activity in response to poly I:C.
In addition, the sex-related differences in poly I:C-stimulated NKcell activities were not found. It is therefore likely that there may be no significant alterations of NKcell activities in the aged subjects and between their males and females.
However, it is interesting to emphasize that PBL of the aged group showed a depressed responsiveness to stimulation with PHAin contrast with their NK cell activities.
Kishimoto et al.2' also observed that the response of PBL to PHA was impaired in the aged (aged 70 to 83 years) compared to the young adult group (aged 20 to 40 years).
Although we have not analysed the age-associated changes of human T cell subsets, the magnitude of PHAresponsiveness was shown to be negatively correlated with the proportion of IgG-Fc receptor-bearing T lymphocytes that was significantly higher in the aged group than in the young adult group2\ suggesting the possibility that IgG-Fc receptor-bearing T lymphocytes may suppress PHA responsiveness in the aged subjects. Further studies are necessary to elucidate the mechanism(s) for depressed responsiveness to PHA associated with aging since monocytes as well as lymphocytes contain a population that is capable of suppressing lymphocytes responsiveness to polyclonal mitogens .
Taken together, the present study suggests that the NK cell activity of the aged subjects is operative, and may be important in defense against neoplsia since extensive immunodeficiencies are known to be associated with aging1 "3' 8). 
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